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ABSTRACT
T hree e x p e r im e n ta l p ro c e d u re s  in  th e  te a c h in g  o f  r e a d in g  were 
a p p l ie d  t o  fo u r  c l a s s i f i c a t i o n s  o f  s tu d e n ts  in  o rd e r  t o  d e te rm in e  i f  
movement o f  th e  sp eech  m u sc u la tu re  d u r in g  th e  a c t  o f  re a d in g  had  any 
e f f e c t  upon th e  com prehension  o f  p r in t e d  m a te r i a l .
The p ro c e d u re s  in v o lv e d  t r a i n i n g  in  r e a d in g  w ith : ( l )  no movement
o f th e  speech  m u s c u la tu re , ( 2 ) movement o f  th e  sp eech  m u sc u la tu re  w ith o u t 
a u d i to ry  m ask ing , ( 3 ) movement o f  th e  sp eech  m u sc u la tu re  w ith  a u d i to r y  
m asking  so a s  t o  p re v e n t s tu d e n ts  from  h e a r in g  t h e i r  own v o ic e s .
The fo u r  c l a s s i f i c a t i o n s  o f  s tu d e n ts  were r a t e d  a s  b e in g  above 
a v e ra g e , a v e ra g e , below  av e rag e  i n t e l l i g e n c e ,  and  e m o tio n a lly  d is tu r b e d  
o f  av e rag e  I n t e l l i g e n c e .  The C a l i f o r n ia  T e s t o f  M ental M a tu r i ty  and  th e  
C a l i f o r n ia  T e s t o f  P e r s o n a l i ty  were a d m in is te re d  t o  d e te rm in e  s e le c t io n  
and p lacem en t o f  s tu d e n t s .  One hun d red  tw e n ty  s tu d e n ts  in  g ra d e s  seven  
th ro u g h  n in e  were d i s t r i b u t e d  e q u a l ly  in to  th r e e  e x p e r im e n ta l t r a i n i n g  
c l a s s e s .
R eading  m a te r ia l  c o n s i s t in g  o f  th e  SRA L a b o ra to ry  K it  f o r  J u n io r  
h ig h  s c h o o l s tu d e n ts  was u se d  w ith  e ach  c l a s s  f o r  one h o u r p e r  day  f o r  
f iv e  s c h o o l w eeks.
C om putation  o f  d i f f e r e n c e s  betw een  in d iv id u a l  r e a d in g  com prehension  
s c o re s  o f  p r e - t e s t s  and  p o s t - t e s t s  was a n a ly z e d  b y  a  3 x  If f a c t o r i a l  
a n a ly s is  o f  v a r ia n c e  in  o r d e r  t o  d e t e c t  any  d i f f e r e n c e s  in  th e  th r e e  
m ethods o f  e x p e r im e n ta l  t r a i n i n g  a s  a p p l ie d  t o  th e  fo u r  c l a s s i f i c a t i o n s  
o f  s tu d e n ts .
v i
R e s u lts  o f  t h i s  s tu d y  in d ic a te d  t h a t  no d i f f e r e n c e s  in  r e a d in g  
com prehension  were found f o r  e i t h e r  m ethods o f  t r a in in g  or c l a s s i f i c a t i o n s  
o f  s tu d e n ts .  However, same in t e r a c t io n s  were found betw een  m ethods and 
c l a s s i f i c a t i o n s . Under th e  ex p e r im en ta l method in  w hich s tu d e n ts  read  
s i l e n t l y ,  th o se  o f  b e low  average i n t e l l i g e n c e  a c h ie v e d  g r e a t e s t  im prove­
ment in  r ea d in g  com prehension  w h ile  th o s e  o f  average i n t e l l i g e n c e  showed  
a d e c r e a se  in  com prehension . Under th e  e x p e r im e n ta l p roced ure in  w hich  
s tu d e n ts  rea d  a lou d  w ith  a u d ito r y  m ask in g , th e  e m o tio n a lly  d is tu r b e d  
s tu d e n ts  were th e  o n ly  s u b j e c t s  who showed a  s i g n i f i c a n t  in c r e a s e  in  
r ea d in g  coraprehension s c o r e s .
A s i g n i f i c a n t  d i f f e r e n c e  was found in  th e  mean s c o r e s  fo r  sp eed  o f  
r e a d in g . The s tu d e n ts  who rea d  a lo u d  w ith o u t m asking a c h ie v e d  a g r e a te r  
in c r e a s e  in  sp eed  than  d id  th o se  whose v o ic e s  were m asked.
A summary o f  th e  a n a ly s i s  o f  th e  mean v o ca b u la ry  s c o r e s  when a p p lie d  
t o  m ethods o f  t r a in i n g ,  s u b je c t  c l a s s i f i c a t i o n s ,  and p o s s ib le  in t e r a c t io n s  
in d ic a te d  no s i g n i f i c a n t  d i f f e r e n c e s  in  th e  c r i t e r i o n  s c o r e s .
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CHAPTER I
INTRODUCTION
D uring th e  f i r s t  s ta g e s  o f  th e  e d u c a t io n a l p r o c e s s  th e  t e a c h e r ,  
u s in g  many m ethods and te c h n iq u e s , a ttem p ts  t o  r e in fo r c e  th e  c h i l d ' s  
e f f o r t  t o  l e a r n .  Many ed u ca to rs  b e l i e v e  th a t  su ch  a m u lt i - f a c e t e d  
approach t o  le a r n in g  i s  e s p e c i a l l y  im p ortant a t  th e  p r e sc h o o l and a t  th e  
prim ary l e v e l s .  D uring th e  e lem en ta ry  g r a d e s , s tu d e n ts  are  in tro d u ced  t o  
th e  b a s ic  fundam ental t o o l s  o f  le a r n in g , and th e s e  t o o l s  are  th o u g h t t o  
be accum ulated  in  such  a  manner t h a t  th e  p u p ils  are  a b le  t o  m aster  th e  
more com plex le a r n in g  s h i l l s  a s  th e y  p r o g r ess  th rough  t h e i r  e d u c a t io n a l  
c a r e e r s .  By th e  tim e th e  ch i Id r ea c h e s  Ju n ior  h ig h  s c h o o l ,  th e  ed u ca­
t i o n a l  program has n o t o n ly  a c c e le r a t e d  t o  th e  p o in t  where m ost le a r n in g  
m ust ta k e  p la c e  v i s u a l l y ,  b u t b ecau se  o f  th e  la c k  o f  tim e t o  p r e s e n t  a l l  
d i f f e r e n t  re  in fo rcem en t s t im u l i  in  e v er y  s i t u a t i o n ,  i t  d e -em p h a sizes  th e  
con com itan t p r e s e n t a t io n  o f  o r a l  and k in e s t h e t i c  s t im u l i .  At t h i s  p o in t  
many s tu d e n ts  b e g in  t o  e x p e r ie n c e  le a r n in g  d i f f i c u l t i e s ;  f o r  exam ple, 
th e y  e x h ib i t  an i n a b i l i t y  t o  comprehend a la r g e  p er  c e n t o f  what th e y  
r e a d . Some s tu d e n ts  rea d  so  s lo w ly  t h a t  th e y  do n o t have tim e t o  read  
a i 1 th a t  i s  r e q u ir e d  o f  them , even  though t h e i r  com prehension  i s  a d eq u a te .
A se n se  o f  u rgen cy  in  our ed u ca tio n a l, p roced u re has r e s u l t e d  in
an i n s t a b i l i t y  o f  method on th e  p a r t  o f  b o th  te a c h e r  and s tu d e n t . In
many In s ta n c e s  th e  doubt i s  p r e se n t  a s  t o  w hether th e  c h i ld  sh o u ld  be
r e in fo r c e d  by more s t im u l i ,  such  a s  k i n e s t h e t i c ,  v i s u a l ,  and a u d ito r y ,
1
2o r  w h eth er he should, be r e s t r i c t e d  t o  v i s u a l  s t i m u l i  d u r in g  h i s  r e a d in g  
f o r  com prehension . I t  may be o b se rv ed  t h a t  when s tu d e n ts  a re  r e q u i r e d  
t o  have a  h ig h  r e c a l l  f o r  p r in t e d  m a t e r i a l s , th e  m a jo r i ty  o f  them  w i l l  
show ev id en ce  o f  m outh ing  th e  words t h a t  th e y  a r e  r e a d in g .  Some s tu d e n ts  
o n ly  fo rm u la te  th e  p a t t e r n s  o f  th e  words w ith  th e  a r t i c u l a t o r y  o rg an s  o f  
sp eech  w h ile  o th e r s  a c t u a l l y  pronounce th e  w ord. I f  t h i s  a r t i c u l a t o r y  
movement d u r in g  r e a d in g  has any e f f e c t  on l e a r n in g ,  i t  may be n e c e s s a ry  
t o  re -ex am in e  o u r c u r r e n t  p ro c e d u re s  f o r  te a c h in g  d i f f e r e n t  ty p e s  o f  
s tu d e n t s .
The p u rp o se  o f  t h i s  r e s e a r c h  i s  ( l )  t o  d e te rm in e  i f  th e  movement 
o f  th e  sp eech  m u sc u la tu re  d u r in g  th e  a c t  o f  r e a d in g  h as  any  e f f e c t  upon 
th e  com prehension  o f  p r in t e d  m a te r i a l ,  and  (2 )  t o  d e te rm in e  w hether a  
s ig n i f i c a n t  d i f f e r e n c e  in  r e a d in g  com prehension  o c c u rs  when d i f f e r e n t  
c l a s s i f i c a t i o n s  o f  s tu d e n ts  use  th e  sp eech  m u sc u la tu re  d u r in g  th e  a n t  o f 
r e a d in g .  The c l a s s i f i c a t i o n s  o f  s tu d e n ts  u sed  in  t h i s  s tu d y  a r e  th o s e  
o f  above av e rag e  i n t e l l i g e n c e ,  th o s e  o f  a v e ra g e  I n t e l l i g e n c e ,  th o se  o f  
below  a v e ra g e  i n t e l l i g e n c e ,  and th o s e  in  th e  c a te g o ry  o f  th e  e m o tio n a lly  
d i s tu r b e d .
REVIEW OF THE LTEKRATUKE
The r e s e a r c h e r  rev iew ed  f iv e  p r o f e s s io n a l  J o u rn a ls  in  th e  d i s c i ­
p l i n e s  o f  sp eech  p a th o lo g y  and r e a d in g  in  an  e f f o r t  t o  l o c a te  any  work 
c o n c e rn in g  th e  e f f e c t  o f  th e  u se  o f  th e  speech  m u sc u la tu re  on th e  com pre­
h e n s io n  o f  r e a d in g .  The f iv e  J o u rn a ls  r e s e a rc h e d  w ere J o u rn a l  o f  Speech 
and H ea rin g  D is o rd e rs  from  19^9 t o  1962 , J o u r n a l  o f  E d u c a tio n a l  P sych o lo g y  
from  19^5 t o  1962> E d u c a tio n a l  R ecords B u l l e t i n s , Ho. 64 and  7 5 , l i s t i n g
3r e s e a r c h  In  r e a d in g  from  1945 "to 1953 and  1953 t o  1957> r e s p e c t iv e ly ,  
and th e  E lem en ta ry  S choo l J o u r n a l  from  19^5 t o  1962 ( 19 , 18 , 2 7 , 26 , 1 2 ) .
No r e s e a r c h  was p u b lis h e d  in  any o f  th e  above jo u rn a ls  t h a t  r e l a t e d  
d i r e c t l y  t o  th e  e f f e c t  o f  th e  use  o f  th e  sp eech  m u sc u la tu re  on r e a d in g  
com prehension . However, a r t i c l e s  in  b o th  th e  f i e l d s  o f sp eech  and 
re a d in g  e x p re s s e d  an  i n t e r e s t  in  and a  need f o r  r e s e a r c h  in  t h i s  s p e c i f i c  
a r e a .
I n  th e  J u n e , 1947 is s u e  o f  th e  S c i e n t i f i c  M onth ly , G. P . Buswe11 (4 )  
p r e s e n te d  r e s e a r c h  f in d in g s  in  w hich he com pared o r a l  t r a i n i n g  in  r e a d in g  
t o  t h a t  o f  s i l e n t  t r a i n i n g  in  r e a d in g .  H is f in d in g s  su p p o rte d  th e  t e n t a ­
t i v e  th e o ry  o f  l a s t i n g  s u p e r i o r i t y  o f th e  n o n -o ra l  m ethod o f  te a c h in g  
r e a d in g .  Buswe11 s t a t e d  t h a t  r e a d in g  i s  a  p ro c e s s  o f  d i r e c t  a s s o c ia t io n  
betw een p e r c e p tu a l  s t im u l i  and m eaning w ith  no in te rv e n in g  s u b v o c a l iz a t io n .  
He a l s o  em phasized  t h a t  speed  o f  s i l e n t  r e a d in g  i s  g r e a t e r  th a n  speed  o f  
o r a l  r e a d in g  b ecau se  o f  th e  v o c a l i z a t io n  in  o r a l  r e a d in g .  I n  1951 in  th e  
S choo l Review Buswe11 ( 5 ) p u b l is h e d  a  r e l a t e d  a r t i c l e  on th e  v o c a l i z a t io n  
a s p e c t  in  th e  p ro c e s s  o f  r e a d in g .  D ata w ere vised from  77 c o l le g e  s e n io r s  
on th r e e  t e s t s  t o  d e te rm in e  r a t e  o f  th in k in g ,  r a t e  o f  com prehension , 
m easu res o f  p e r c e p tu a l  a b i l i t y ,  and m easu res o f  s u b v o c a l iz a t io n .  Buswe 11 
co n c lu d ed  t h a t  s tu d e n ts  who w ere h ig h  in  r a t e  o f  th in k in g  d id  n o t  have 
s u b v o c a l iz a t io n  and  ten d e d  t o  be h ig h  in  r a t e  o f  com prehension  in  r e a d in g  
and in  p e r c e p tu a l  f a c t o r s  r e l a t e d  t o  r e a d in g .
In  19&); A. W. E d f e ld t  (1 0 ) c a s t  d o u b t upon th e  m ethod o f  o b s e r ­
v a t io n  B usw ell had  em ployed. U sing 84 s tu d e n ts  who w ere e n te r in g  th e  
U n iv e r s i ty  o f  S tockholm , E d f e ld t  a d m in is te re d  t e s t s  t o  d e te rm in e  th e
bp re se n c e  o r absence  o f  s u b v o c a l iz a t io n  w hich he c a l l e d  s i l e n t  sp eech  
w h ile  r e a d in g .  He d e f in e d  s i l e n t  sp eech  a s  changes in  EEG p a t t e r n s  in  
th e  m ylohoid  m uscle  a t  th e  bane o f  th e  to n g u e . T h is  s tu d y  showed t h a t  
seme d eg ree  o f  v o c a l i z a t io n  o c c u rre d  d u r in g  a l l  ty p e s  o f  r e a d in g  f o r  a l l  
ty p e s  o f  s tu d e n ts  t e s t e d .  A ccord ing  t o  E d f e l d t 's  s tu d y ,  th e  good r e a d e r s  
engaged in  s i g n i f i c a n t l y  l e s s  s i l e n t  sp eech  th a n  d id  th e  poo r r e a d e r s ,  
e a s i e r  t e x t  m a te r ia l s  were r e a d  w ith  s i g n i f i c a n t l y  l e s s  s i l e n t  sp eech  
th a n  d i f f i c u l t  o n e s , and r e a d in g  o f  c l e a r e r  t e x t s  te n d e d  t o  p roduce l e s s  
s i l e n t  sp eech  th a n  d id  th e  r e a d in g  o f  new u n c le a r  t e x t .  Low re a d in g  
s c o re s  were accom panied by h ig h  s i l e n t  sp eech  s c o r e s ,  b u t even  good 
r e a d e r s  showed an  in c re a s e  in  th e  amount o f  s i l e n t  speech  a c t i v i t y  when 
c o n f ro n te d  w ith  d i f f i c u l t  t e x t s .  E d f e ld t  co n c lu d ed  t h a t  i t  was im p o ss ib le  
t o  lo o k  a t  s i l e n t  sp eech  a s  a  h a b i t  t h a t  w ould be d e t r im e n ta l  t o  s i l e n t  
r e a d in g .
T hroughout th e  l i t e r a t u r e  t h a t  was rev ie w ed , c o n tro v e rs y  e x i s t e d  
r e g a rd in g  th e  e f f e c t  o f  o r a l  r e a d in g  upon th e  f a c t o r s  o f  sp eed  and  compre­
h e n s io n . I n  1958, T . J .  Edwards ( l l )  p o s tu la t e d  t h a t  o r a l  r e a d in g  can  
have n e g a tiv e  e f f e c t s  upon re a d in g  sp eed  by  th e  fo rm in g  o f  a u d i to r y  
im ages th ro u g h  p ro n u n c ia t io n  and by r e in f o r c in g  any  o f  s e v e r a l  k-tndR o f  
v o c a l i z a t i o n s , su ch  a s  a u d ib le  v o c a l i z a t i o n ,  l i p  movement, o r  l a r y n g e a l  
movement.
F . W. I b e l ln g  ( l6 )  p u b lis h e d  e x p e r im e n ta l  r e s u l t s  i n  th e  E lem en ta ry  
S ch o o l J o u r n a l  o f  1962 ,  w hich w ere i n  d i r e c t  c o u n t e r d i s t i n c t i o n  t o  th e  
r e p o r t  o f  T . J .  E d v a rd s . A cco rd ing  t o  I b e l i n g 's  f in d in g s ,  th e  u se  o f  
p h o n ic s  in  th e  im provem ent o f  r e a d in g  i s  c lo s e ly  r e l a t e d  t o  th e  u se  o f
5th e  speech  m u sc u la tu re  in  a f f e c t i n g  re a d in g  com prehension  and  v o c a b u la ry . 
I b e l in g  s t a t e d  t h a t  th e  use o f  phon ic  workbooks d id  n o t in c re a s e  r e a d in g  
v o c a b u la ry  o r  r e a d in g  com prehension  a t  any  g rad e  l e v e l .  He a l s o  t e s t e d  
t o  d e te rm in e  w h eth er o r  n o t i n s t r u c t i o n  w ith  u se  o f  p h o n ic  workbooks was 
more v a lu a b le  f o r  s tu d e n ts  o f  h ig h  o r low m e n ta l a b i l i t i e s .  A g a in , he 
r e p o r te d  no s i g n i f i c a n t  d i f f e r e n c e .
In  1957 > F ran ces  0 .  T r ig g s  (2 8 ) t e s t e d  a  g roup  o f  c h i ld r e n  w h ile  
th e y  were s tu d y in g  m a te r ia ls  t h a t  were b e in g  r e a d  o r a l l y  and s i l e n t l y .
The f in d in g s  in d ic a te d  t h a t  th e  c h i ld r e n  p erfo rm ed  more a d e q u a te ly  in  
com prehension  w h ile  th e y  were r e a d in g  th e  m a te r ia l s  o r a l l y .  I n  i 960 ,
W. H. K ing (2 1 ) co n d u c ted  a s im i la r  s tu d y . However, hiB r e s e a r c h  f in d in g s  
showed no s i g n i f i c a n t  d i f f e r e n c e  in  com prehension  when s t u l e n t s  re a d  th e  
m a te r ia l s  s i l e n t l y  and  a lo u d .
Some r e s e a r c h  in  r e a d in g  r e a d in e s s  p e r t a in s  t o  th e  e f f e c t  o f  th e  
sp eech  m u scu la tu re  on r e a d in g  co m p reh en sio n . H. F . B urks and P . B ruce ( 3 ) 
p u b lis h e d  a  p ap e r  in  th e  J o u rn a l  o f  E d u c a tio n a l  P sycho logy  in  1955, w h ere in  
th e y  th e o r iz e d  t h a t  poor r e a d e r s  ap p ro ach  le a r n in g  s i t u a t i o n s  in  a  c o n c re te  
manner b ecause  o f  t h e i r  i n a b i l i t y  t o  h an d le  a b s t r a c t i o n s .  They re a c h e d  
th e  c o n c lu s io n  t h a t  s i l e n t  r e a d in g  p ro c e s s e s  c o n s is t  o f  a b s t r a c t i o n s  
s t r o n g ly  d ep en d en t on memory f u n c t io n s .  A. S . A r t le y  ( l )  p re s e n te d  in  
1953 In  th e  E lem en ta ry  S choo l J o u r n a l  f in d in g s  w hich w ere in  acco rd an ce  
w ith  th o se  o f  Burks and B ru ce . A r t le y  s t a t e d  t h a t  th e  a b i l i t y  t o  o rg a n iz e
and e x p re s s  id e a s  v e r b a l ly  i s  an e s s e n t i a l  p r e r e q u i s i t e  f o r  th e  d e v e lo p ­
m ent o f  re a d in g  com prehension .
6T h is  k in d  o f  th in k in g  h a s  l e d  t o  th e  b e l i e f  t h a t  o r a l  r e a d in g  o r  
sp e e ch  I s  c o n c re te  and  t h a t  s i l e n t  r e a d in g  i s  a b s t r a c t .  However, t h e r e  
i s  d isa g re e m e n t on t h i s  p o i n t .  I n  th e  19^1 e d i t i o n  o f  th e  t e x t ,
F o u n d a tio n s  o f  S p eech , L . A. M a llo ry  (3 0 ) o f f e r e d  th e  id e a  t h a t  f i r s t  
one h a s  t o  r e a d  alcrud b e f o re  one can  r e a d  s i l e n t l y ,  and  t h a t  i n  t im e s  o f  
d i f f i c u l t y  th e  r e a d e r  tu r n s  t o  th e  fa rm e r  p ro c e s s  o f  r e a d in g  a lo u d .  I n  
t h e  S ev en th  Y earbook o f  th e  N a t io n a l  R ead ing  C o n fe ren ce  o f  1958 , s e v e r a l  
p a p e rs  on th e  e x p e r im e n ta l  b a s i s  o f  th e  p sy c h o lo g y  o f  r e a d in g  w ere 
In c lu d e d . These a u th o r s  p ro p o se d  t h a t  a  sym bol e i t h e r  spoken  o r  r e a d  
may be e i t h e r  c o n c re te  o r  a b s t r a c t  ( 2 4 ) .  T h is  p r o p o s a l  was expanded  by 
Jo h n  B. Newman (2 2 )  who, in  an  a r t i c l e  in  th e  J o u r n a l  o f  Speech  and  
H ea rin g  D is o rd e r s  In  19^2 , s a id  t h a t  lan g u ag e  i s  an  a b s t r a c t  c o n s t r u c t  
w hereas sp e ec h  c o n s i s t s  o f  c o n c re te  a c t u a l i t i e s .
O th e r  f in d in g s  w hich seem t o  be r e l a t e d  t o  th e  e f f e c t  o f  th e  sp e ec h  
m u sc u la tu re  on r e a d in g  co m prehension  a r e  c a te g o r iz e d  u n d e r  th e  h e a d in g  o f  
l i s t e n i n g  In  r e a d in g  o r  a u d i to r y  d i s c r im in a t io n .  I n  1951# M. V. Jo n e s  ( 1 7 ) 
p u b l is h e d  f in d in g s  i n  t h e  J o u r n a l  o f  S peech  and  H e a rin g  D is o rd e r s  
a n a ly z in g  th e  r e s u l t s  o f  an  e x p e r im e n t t o  e s t a b l i s h  th e  e f f e c t  o f  sp eech  
Im provem ent l e s s o n s  upon th e  co m prehension  o f  r e a d in g .  He gave 36 h a l f -  
h o u r  sp ee c h  im provem ent le s s o n s  t o  6l  p a i r s  o f  s tu d e n ts  In  th e  t h i r d  g r a d e .  
D ie s tu d e n t s ,  r e c e iv in g  th e  sp e ec h  Im provem ent l e s s o n s ,  in c r e a s e d  t h e i r  
a b i l i t y  t o  com prehend m a t e r i a l  w hich  was g iv e n  t o  them  e i t h e r  o r a l l y  o r  
v i s u a l l y .  I n  1955 , P a u l  B erg  ( 2 ) g a th e r e d  d a ta  t h a t  i n d ic a te d  a  r e l a ­
t i v e l y  h ig h  c o r r e l a t i o n  b e tw een  r e a d in g  co m p reh en sio n  and l i s t e n i n g  
co m p reh en s io n . F o r p u p i l s  i n  th e  in te rm e d ia te  g ra d e s  an d  b e lo w , l i s t e n i n g
7was th e  m ost e f f e c t i v e  medivm f o r  com prehension , b u t  f o r  th o s e  above t h i s  
l e v e l ,  r e a d in g  was more e f f e c t i v e .  B erg  f e l t  t h a t  he had  o b ta in e d  enough 
ev id en ce  t o  s u b s t a n t i a t e  th e  th e o ry  t h a t  b o th  r e a d in g  and l i s t e n i n g  a re  
s k i l l s  t h a t  can  be ta u g h t  and  t h a t  th e r e  would be t r a n s f e r  o f  l e a r n in g  
frcm  one t o  th e  o th e r .
In  1956, L ydia  D uggins ( 7 ) co n d u c ted  an  e x te n s iv e  s tu d y  in  a u d i­
to r y  d i s c r im in a t io n .  The s tu d y  in c lu d e d  n in e  c la s s e s  o f f i r s t  g ra d e rs  in  
th r e e  L o u is ia n a  s c h o o ls .  T h is  s tu d y  su p p o rte d  th e  fo llo w in g  h y p o th e se s :
( l )  t h a t  a  r e a d e r  in  r e a c t in g  t o  th e  sym bols o f  th e  p r in t e d  page 
b r in g s  h i s  v i s u a l  and a u d i to r y  e x p e r ie n c e s  s im u lta n e o u s ly  t o  th e  
fo rm a tio n  o f  a  p e r c e p tu a l  p a t t e r n ;  (2 )  t h a t  i t  seems m at vocation­
a l l y  sound t o  g iv e  p re ce d en ce  t o  th e  developm ent o f  a u d i to r y  
p e rc e p t io n s  in  i n i t i a l  r e a d in g  I n s t r u c t io n ;  (3 )  t h a t  in  th e  
b e g in n in g  s ta g e s  v o c a l i z a t i o n  o f  sound may i n h i b i t  th e  a c h ie v e ­
m ent o f  c l e a r  d i s c r im in a t io n s ;  (4 )  t h a t  a u d i to ry  p e rc e p t io n s  a re  
a c h ie v e d  by an  in d iv id u a l  when he i s  a c t i v e ,  a g g r e s s iv e ,  and 
g o a l - d i r e c te d ;  and (3 )  t h a t  a u d i to r y  p e rc e p t io n  In v o lv e s  a t t a c h ­
in g  m e a n in g fu ln e ss  t o  so u n d s, a s  w e l l  a s  b e in g  a b le  t o  make 
d i s c r im in a t io n s  among sounds ( 8 ) .
In  i 960 , Jo se p h  M. Wepman ( 2 9 ) i n  an  a n a l y t i c a l  s tu d y  o f  156 
c h i ld r e n  in  th e  f i r s t  and  seco n d  g ra d e s  t e s t e d  a u d i to r y  d is c r im in a t io n ,  
a r t i c u l a t i o n ,  i n t e l l i g e n c e ,  and r e a d in g  ac h iev em en t. The s tu d y  shoved a  
c lo s e  r e l a t i o n s h i p  betw een  a u d i to r y  d i s c r im in a t io n  and  sp eech  a c c u ra c y  o f  
a r t i c u l a t i o n .  A s i g n i f i c a n t  r e l a t i o n s h i p  betw een  p o o r r e a d in g  ach iev em en t 
and  p o o r a u d i to r y  d i s c r im in a t io n  a b i l i t y  a l s o  was e s t a b l i s h e d  i n  th e  s tu d y .  
In  1962 , G. R . C a n f ie ld  (6 )  a tte m p te d  t o  d e te rm in e  th e  u s e fu ln e s s  o f  
le s s o n s  in  l i s t e n i n g  in  a  s tu d y  In v o lv in g  th e  d e g re e  o f  r e l a t i o n s h i p  
betw een  l i s t e n i n g  and  th e  v a r i a b le s  o f  i n t e l l i g e n c e ,  th e  a c t  o f  r e a d in g ,
8and poor r e p o r t  c a rd  g r a d e s .  L is te n in g  com prehension  had  a  h ig h e r  
r e l a t i o n s h i p  t o  r e p o r t  g ra d e s  th a n  t o  e i t h e r  i n t e l l i g e n c e  o r re a d in g  
a b i l i t y .  However, th e s e  f in d in g s  r e v e a l  a  s i g n i f i c a n t  c o e f f i c i e n t  o f  
c o r r e l a t i o n  o f  .6 4  (n = 149 g rad e  f iv e  s tu d e n ts )  betw een  l i s t e n i n g  s c o re s  
and r e a d in g  com prehension  s c o re s .  A f te r  a  s tu d y  o f  o th e r  i n v e s t i g a t io n s ,  
C a n f ie ld  b e l ie v e s  h i s  s tu d y  r e s u l t s  a re  com parable t o  o th e r  r e s e a r c h  
f in d in g s  in  t h i s  a r e a .
A p p a re n tly  th e r e  i s  n o t a s  much c o n f l i c t  o f  o p in io n  in  th e  a r e a  o f  
a u d i to r y  d i s c r im in a t io n  and  i t s  e f f e c t s  on r e a d in g  a s  th e r e  i s  an  aw are­
n e ss  o f  th e  need  f o r  b e t t e r  in s tru m e n ts  f o r  m easurem ent. C a n f ie ld  
sum m arizes by s t a t i n g  th e r e  i s  a  grow ing body o f  ev id e n c e  t h a t  c e r t a i n  
a s p e c ts  o f  l i s t e n i n g  and  r e a d in g  a r e  d i r e c t l y  co m p arab le ; how ever, t h i s  
c o e f f i c i e n t  o f  c o r r e l a t i o n  o f  .6 4  (n  = 149 g rad e  f i v e  s tu d e n ts )  in d ic a te s  
t h a t  l i s t e n i n g  in v o lv e s  f a c t o r s  o f  com prehension w hich a r e  n o t m easured  
by  a  r e a d in g  t e s t .
Because th e  u se  o f  some ty p e  o f  m asking  so u rce  was co n tem p la ted  
in  th e  p r e s e n t  s tu d y ,  th e  l i t e r a t u r e  was rev iew ed  f o r  th e  in f lu e n c e  o f  
m asking on th e  c h i l d 's  a b i l i t y  to  com prehend d u r in g  th e  r e a d in g  p r o c e s s .  
I n  1952, i n  th e  J o u r n a l  o f  E d u c a tio n a l  P sy c h o lo g y , C. M. F re eb o u m e  and  
M. S . F le ls c h n e r  ( 1 5 ) p u b lis h e d  d a ta  p e r t a in in g  t o  th e  in f lu e n c e  o f  m usic 
m asking upon r e a d in g  r a t e  and  co m prehension . F iv e  g roups o f  s tu d e n ts  
composed o f 283 c o l le g e  s tu d e n ts  w ere t e s t e d  w ith  f o u r  d i f f e r e n t  ty p e s  
o f  m u sic , nam ely, c l a s s i c a l ,  p o p u la r ,  s e m ic la s s l c a l ,  and  j a z z .  No
9s ig n i f i c a n t  d i f f e r e n c e  o c cu rred  in  th e  perform ance o f  th e  groups ex cep t 
t h a t  th e  Jazz  group re a d  s i g n i f i c a n t l y  f a s t e r  th a n  d id  th e  c o n t r o l  g ro u p . 
There was no s ig n i f i c a n t  r e l a t io n s h ip  betw een th e  l e v e l  o f  in te l l ig e n c e  
and th e  in f lu e n c e  o f  m usic m asking upon e i t h e r  re a d in g  r a t e  o r  re a d in g  
com prehension.
In  1962 , A lv in  E ngle and C y n th ia  E ngle (13) s tu d ie d  th e  e f f e c t  o f  
m u s ic a l m asking on re a d in g  com prehension . The h y p o th e s is ,  t h a t  o f  no 
d i f f e r e n c e  in  th e  perform ance o f  e f f i c i e n c y  d u r in g  th e  a c t  o f  re a d in g  by 
s tu d e n ts  under th e  c o n d it io n s  o f m u s ic a l m asking and s i l e n c e ,  was p ro p o sed . 
Only one s e le c t io n  o f  m usic was u se d , th e  P lano  C oncerto  No. 2 by C hopin. 
Use o f  J a z z  and p o p u la r  m usic was e l im in a te d  b ecause  o f  a  p o s s i b i l i t y  t h a t  
th e s e  ty p e s  o f  m usic m ight in v o lv e  th e  s tu d e n ts  e m o tio n a lly . In  t h i s  
s tu d y  no r e s u l t i n g  F - r a t i o s  were s t a t i s t i c a l l y  s i g n i f i c a n t ;  th e r e f o r e ,  
th e  nu l l  h y p o th e s is  was a c c e p te d .
The rev iew  o f th e  l i t e r a t u r e  d is c lo s e d  o re  s tu d y  co n ce rn in g  th e  
developm ent o f  v o ca b u la ry  which seemed t o  r e l a t e  d i r e c t l y  t o  th e  p re s e n t  
s tu d y . In  th e  E ig h th  Yearbook o f  th e  N a tio n a l R eading C o n feren ce , Cora
I .  F is c h e r  (14) su b m itte d  a  p ap e r on e x te n d in g  com prehension s k i l l s  in  
which she found ev id en ce  t h a t  i t  i s  q u e s tio n a b le  w hether any v e ry  s i g n i f i ­
c a n t  Improvement in  v o c a b u la ry  can ta k e  p la c e  in  a  b r i e f  p e r io d  o f  t im e .
EXPERIMENTAL HYPOTHESES 
In  t h i s  s tu d y  th e  fo llo w in g  e x p e r im e n ta l h y p o th eses  were t e s t e d :
1. The mean reading comprehension scores obtained by chnd-ren 
c la s s i f ie d  as above average, average, below average in t e l l ig e n c e , and 
em otionally  disturbed o f  normal in te ll ig e n c e  w in  show no s ig n if ic a n t
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d i f f e r e n c e  a s  a  r e s u l t  o f  t r a i n i n g  w ith  o r  w ith o u t movement o f  th e  sp eech  
m u sc u la tu re  d u r in g  th e  a c t  o f  r e a d in g .
2 . The mean re a d in g  speed  s c o re s  o b ta in e d  hy  c h i ld r e n  c l a s s i f i e d  
as  above a v e ra g e , a v e ra g e , below  a v e ra g e  i n t e l l i g e n c e , and e m o tio n a lly  
d is tu r b e d  o f  av e rag e  i n t e l l i g e n c e  w i l l  show no s ig n i f i c a n t  d i f f e r e n c e  a s  
a  r e s u l t  o f  t r a i n i n g  w ith  o r  w ith o u t movement o f  th e  sp eech  m u sc u la tu re  
d u r in g  th e  a c t  o f  r e a d in g .
3 . The mean v o c a b u la ry  s c o re s  o b ta in e d  by c h i ld r e n  c l a s s i f i e d  as  
above a v e ra g e , a v e ra g e , below  av erag e  I n t e l l i g e n c e , and  emr>t.ir»nAiiy d i s ­
tu rb e d  o f  av e rag e  I n te l l ig e n c e  w il l  show no s i g n i f i c a n t  d i f f e r e n c e  a s  a  
r e s u l t  o f  t r a i n i n g  w ith  o r  w ith o u t movement o f  th e  Bpeech m u scu ia tu re  
d u r in g  th e  a c t  o f  r e a d in g .
CHAPTER I I
PROCEDURE
METHODOLOGY
The b a s ic  r e s e a r c h  d e s ig n  em ployed in  t h i s  s tu d y  i s  a  s im p le  3 x 14- 
f a c t o r i a l  a n a ly s is  o f  v a r ia n c e , in  w hich th r e e  e x p e r im e n ta l  p ro c e d u re s  
f o r  te a c h in g  re a d in g  a re  a p p l ie d  t o  J u n io r  h ig h  sc h o o l s tu d e n ts  o f  fo u r  
d i f f e r e n t  c l a s s i f i c a t i o n s .  The d i f f e r e n c e s  in  th e  th r e e  t r e a tm e n ts  in v o lv e
1 . T ra in in g  w ith  no movement o f  th e  sp eech  m u s c u la tu re .
2 . T ra in in g  w ith  movement o f  th e  sp eech  m u sc u la tu re  w ith  no 
a u d i to r y  m ask ing .
3 . T ra in in g  w ith  movement o f  th e  speech  m u sc u la tu re  w ith  a u d i to r y  
m asking so  a s  t o  p re v e n t  th e  s tu d e n ts  from  h e a r in g  t h e i r  own v o ic e s .
The fo llo w in g  s e c t io n  d e s c r ib e s  how th e  c h i ld r e n  who s e rv e d  a s  
s u b je c ts  f o r  th e  s tu d y  w ere s e le c te d  and  th e  c r i t e r i o n  f o r  each  
c la s  s  i f i c a t i o n .
SEI£CTION OF SUBJECTS
The s u b je c ts  in  t h i s  s tu d y  were s e le c te d  from  S l i d e l l  J u n io r  High 
S choo l in  S t .  Tamnany P a r i s h ,  L o u is ia n a . T h is  s c h o o l i s  s i t u a t e d  i n  a  
c i t y  w ith  an  ap p ro x im a te  p o p u la t io n  o f  1 5 ,0 0 0  p e o p le .  The s c h o o l has a  
p o p u la t io n  o f  600  s tu d e n tb  co m p ris in g  th e  s e v e n th , e ig h th ,  and n in th  
g ra d e s .  I t  was from  th e s e  600 s tu d e n ts  t h a t  120 s u b je c ts  w ere s e le c te d  
f o r  t h i s  s tu d y .
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The J u n io r  h ig h  sc h o o l s tu d e n ts  were g iv e n  C a l i f o r n ia  M ental 
M a tu r ity  T e s ts  in  o rd e r  t o  i d e n t i f y  d i f f e r e n t  l e v e l s  o f  i n t e l l i g e n c e .
The fo llo w in g  c r i t e r i a  o f i n t e l l i g e n c e  q u o t ie n ts  were u sed  in  p lacem en t: 
m  t o  125 f o r  an above av erag e  g ro u p , 91 t o  110 f o r  an  a v e ra g e  g ro u p , and 
76 t o  89 f o r  a  below  av e rag e  g ro u p . The C a l i f o r n ia  T e s t  o f  P e r s o n a l i ty ,  
Code and T i t l e ,  C T P -I - In te rm e d ia te , was a d m in is te re d  t o  a l l  J u n io r  h ig h  
sc h o o l s tu d e n ts  in  o rd e r  t o  i d e n t i f y  e m o tio n a lly  d i s tu r b e d  c h i ld r e n .
The c u to f f  p o in t  on th e  p e r s o n a l i t y  t e s t  raw  s c o re s  was 110 p o in t s ;  t h i s  
d em arca ted  th e  low er t e n  p e r  c e n t  (2 5 ) .  The i n t e l l i g e n c e  o f  th e  48 
e m o tio n a lly  d is tu r b e d  s tu d e n ts  in  th e  s tu d y  ran g ed  from  86 t o  114.
The 3 x  ^ a n a ly s is  o f  v a r ia n c e  d e s ig n e d  in v o lv e s  tw e lv e  c e l l s .  I t  
was d e c id ed  t h a t  th e  p u rp o se  o f  t h i s  s tu d y  c o u ld  be met w ith  t e n  s tu d e n ts  
i n  each  o f  th e s e  c e l l s  r e s u l t i n g  in  a  t o t a l  o f  120 s tu d e n t s .  To g u ard  
a g a in s t  p o s s ib le  d ro p o u ts , i t  was d e c id e d  to  in c lu d e  an  a d d i t i o n a l  two 
s tu d e n ts  in  each  c e l l .  T hus, w h ile  th e  f i n a l  a n a ly s is  would be b a se d  
upon th e  perfo rm ance o f  120 s tu d e n ts ,  144 s tu d e n ts  were in v o lv e d  in  th e  
e x p e r im e n ta l  t r a i n i n g  s e s s io n s .
A com piled  l i s t  o f  a l l  th e  s tu d e n ts  d e s i r a b l e  f o r  th e  f o u r  c a te ­
g o r ie s  was u sed  by th e  p r in c ip a l  o f  th e  sc h o o l who s e le c te d  a t  random a 
t o t a l  o f  36 s tu d e n ts  f o r  e ach  o f  th e  fo llo w in g  c a te g o r i e s :  th e  above
a v e ra g e , th e  a v e ra g e , th e  below  a v e rag e  i n t e l l i g e n c e ,  and  th e  e m o tio n a lly  
d i s tu r b e d  o f  av e rag e  i n t e l l i g e n c e . A f te r  t h i s  s e l e c t i o n  was m ade, th e  
36 s tu d e n ts  in  e a c h  c a te g o ry  w ere d i s t r i b u t e d  e q u a l ly  in to  th r e e  c la ssro o m  
s e c t io n s  f o r  th e  e x p e r im e n ta l  t r a in in g *
The p r i n c i p a l  o f  th e  s c h o o l made th e  s e l e c t io n  and  d i s t r i b u t i o n  
o f  th e  s tu d e n t s ; t h e r e f o r e ,  th e  p e rso n  d o in g  th e  r e s e a r c h  d id  n o t  know
13
a t  any tim e  th e  p a r t i c u l a r  c a te g o ry  in  w hich any s tu d e n t  was p la c e d .
T h is  p ro ced u re  was em ployed in  o rd e r  to  p re c lu d e  any p o s s ib le  b ia s  on 
th e  p a r t  o f  th e  I n v e s t ig a to r .
GROUPING OF SUBJECTS 
T ab le  I  p r e s e n ts  in fo rm a tio n  r e g a rd in g  th e  i n t e l l i g e n c e  q u o t ie n ts  
o f  s u b je c ts  as  m easured by th e  C a l i f o r n ia  T e s t o f  M ental M a tu r i ty .  I t  
may be o b se rv ed  from  in s p e c tio n  o f  th e  d a ta  t h a t  a l l  e x p e r im e n ta l  te a c h in g  
groups p o s se s s  a  s im i la r  ran g e  o f  i n t e l l i g e n c e  q u o t ie n ts ;  each  s u b je c t  
c l a s s i f i c a t i o n  f o r  each  o f  th e  e x p e r im e n ta l te a c h in g  groups a l s o  p o s s e s s e s  
a  s im i la r  ran g e  o f  i n t e l l i g e n c e  q u o t i e n t s .
T ab le  I I  g iv e s  in fo rm a tio n  c o n c e rn in g  th e  p e r s o n a l i ty  s c o re s  o f  
s u b je c ts  an m easured by th e  C a l i f o r n ia  T e s t o f  P e r s o n a l i t y .  I n  a r ra n g in g  
th e  s u b je c ts  i n to  th e  g roups w hich would be ta u g h t  by th e  th r e e  e x p e r i ­
m e n ta l r e a d in g  m ethods, an  a tte m p t was made t o  in c lu d e  s tu d e n ts  w ith  
a p p ro x im a te ly  th e  same ran g e  o f  p e r s o n a l i t y  s c o re s  in  each  g ro u p . The 
c u to f f  p o in t  o f  th e  t e s t  was a  p e r s o n a l i t y  s c o re  o f  H O ; t h i s  p o in t  dem ar­
c a te s  th e  low er t e n  p e r  c e n t o r  th e  m ost s e v e re ly  e m o tio n a lly  d is tu r b e d  
s tu d e n t s .  A ll  o th e r  s tu d e n ts  in  th e  re m a in in g  th r e e  c l a s s i f i c a t i o n s  a re  
above th e  c u to f f  p o in t  o f  110 .
In  d i s t r i b u t i n g  th e  s tu d e n ts  i n to  th e  th r e e  e x p e r im e n ta l  g ro u p s , an  
a tte m p t was made t o  in c lu d e  s tu d e n ts  w ith in  each  group o f  a p p ro x im a te ly  
th e  same c h ro n o lo g ic a l  age and g rad e  p la c e m e n t. In fo rm a tio n  r e l a t i v e  t o  
th e  c h ro n o lo g ic a l  age o f  th e  s tu d e n ts  com posing th e  th r e e  g roups i s  shown 
in  T able  I H ,  t h a t  o f  g rad e  p lacem en t in  T ab le  IV .
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TABIZ I
I n t e l l i g e n c e  Q u o tien ts  o f  S u b je c ts  a s  M easured  
by th e  C a l i f o r n ia  T e s t  o f  M ental M a tu r ity
S u b je c t  C l a s s i f i c a t io n s  
Above B elow  A l l
Average Average A verage D is tu rb ed  C a te g o r ie s
S i l e n t
Median 115 104 83 9k 100
Range 111-123 91-110 78-88 86-104 78-123
A loud
Median 115 102 84 95 100
8 Range 111-125 94-110 76-89 92-114 76-125■p
*1
Aloud
W ith
Music
Median 117 102 87 98 100
£ Range 113-122 96-110 79-89 89- H l 79-122
A ll
Methods
M edian
Range
115
111-125
102
91-110
85
76-89
95
86-114
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TABLE I I
P e r s o n a l i ty  S co res  o f  S u b je c ts  a s  Measured  
by th e  C a l i fo r n ia  T es t o f  P e r s o n a l i t y
S u b je c t  C l a s s i f i c a t i o n s  
Above B elow  A l l
A verage A verage Average D istu rb ed  C a te g o r ie s
S i l e n t
Median 130 135 145 94 127
Range 119-165 113-154 114-175 69-109 69-175
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Aloud
Median 148 135 139 98 133
$
£
*1
i
Range 113-1T3 H I -1 5 4 115-151 56-107 56-173
Aloud
W ith
Music
M edian 134 154 lk2 98 138
£
Range 1 2 0 -1T1 128-172 128-175 75-109 75-172
A l l
Methods
Median
Range
136
113-173
144 
111-1T2
l 4 l
114-175
96
56-109
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TABUS I I I
C h r o n o lo g ic a l Age o f  S u b je c ts  M easured t o  th e  N e a re st  Month
S u b je c t  C la s s i f i c a t io n s  
Above B elow  A l l
A verage Average Average D is tu rb ed  C a te g o r ie s
S i l e n t
Median 167 166 185 167 171
Range 150-182 154-176 161-210 148-199 148-210
Aloud
Median l 6 l 164 186 160 164
I Range 149-175 149-181 164-207 152-191 156-2071!
1
Aloud
W ith
M usic
M edian 166 162 176 170 170
£ Range 148-184 154-181 151-191 144-197 144-197
A l l
Methods
M edian
Range
163
148-184
164
149-181
182
151-210
165
144-199
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TABUS IV
Number o f  S u b je c ts  in  Each Grade
S u b jec t C la s s I f lc a t io n s  
Above Below A l l
Average Average Average D istu rb ed  C a teg o r ie s
Grade
T 3 4 1 5 13
S i l e n t 8 3 3 4 k 14
9 4 3 5 1 13
7 4 4 2 6 16
Aloud 8 6 4 4 3 17
9 0 2 4 1 7
Aloud T 3 4 2 5 14
t i l t h 8 3 3 4 4 14
Music 9 4 3 4 1 12
7 10 12 5 16 43
A l l 8 12 10 12 11 45
Methods 9 8 8 13 3 32
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materials used
The re a d in g  m a te r ia ls  f o r  th e  t r a in i n g  o f  a l l  c h i ld re n  were 
a l ik e  in  t h a t  a l l  m a te r ia ls  were ta k e n  from  th e  SRA (S c ien ce  R esearch  
A s s o c ia te s )  K it I U a  f o r  ju n io r  h ig h  sch o o l s tu d e n ts .  However, th e  
m a te r ia l  u sed  by each  s tu d e n t  d u r in g  th e  t r a in i n g  s e s s io n s  was d e te rm in ed  
on th e  b a s is  o f  h is  r a t in g  on a  re a d in g  ach ievem ent t e s t .  SRA T e s t  
m a te r ia l  was used  f o r  t h i s  p u rp o se . The SRA m a te r ia l  was used  w ith  each 
t r a in i n g  c la s s  o f  s tu d e n ts  f o r  one hour p e r  day  f o r  f iv e  sch o o l weeks; 
in s t r u c t io n s  f o r  th e  Survey Q3R Method cure l i s t e d  in  th e  T e a c h e r1 s 
Handbook, Reading L a b o ra to ry  I l i a  (2 3 ) .
DIFFERENCES HI TREATMENT
Three d i f f e r e n t  t re a tm e n t  m ethods were u sed :
1 . T ra in in g  w ith  no movement o f  th e  speech  m u sc u la tu re .
2 . T ra in in g  w ith  movement o f  th e  speech  m u scu la tu re  w ith  no
a u d i to ry  m asking.
3 . T ra in in g  w ith  movement o f  th e  speech  m u scu la tu re  w ith  a u d i to ry
m asking so  as  to  p re v e n t th e  s tu d e n ts  from  h e a r in g  t h e i r  own v o ic e s .
The ty p e  o f  a u d i to ry  m asking used  in  Method 3 c o n s is te d  o f  chamber 
m usic f o r  s tr in g e d  in s tru m e n ts ;  th e  s e le c t io n s  used  a re  in c lu d e d  in  th e  
ap p en d ix .
These s e l e c t io n s  were p la y ed  d u rin g  a l l  th e  working p e r io d s  fo r  
rea d in g  t o  th e  group b e in g  ta u g h t by Method 3 . In  ord er t o  m in im ize  
boredcm through rep ea ted  p a t te r n , th e  reco rd ed  m a te r ia l was p resen ted  in  
random o r d e r . The m usic f o r  m asking p u rp oses was p r e se n ted  t o  th e  s tu d en ts  
in  a so u n d -f ie  Id  s i t u a t io n  by a  P i l o t  a m p li f ie r ,  m odel PT-101QA, and a  
C lip sh o m  sp ea k er . A Rudmose Sound A nalyzer was used  t o  h e lp  m ain ta in
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a r e l a t i v e l y  c o n s i s t e n t  l e v e l  in  th e  sound m asking. The C band o f  th e  
A n alyzer  which e x te n d s  from 37*5 cp s t o  9600  cps was em ployed. The 
in t e n s i t y  o f  th e  m usic m asking was h e ld  t o  a p p ro x im a te ly  75  db t o  80 db 
( r e fe r e n c e  .0002  dynes per CM2 ) ,  a s  m easured on th e  C s c a le  o f  th e  
Rudmose A n a ly z e r . The A n a lyzer  was vised a t  s e l e c t e d  i n t e r v a l s .
The fo u r  groups o f  s tu d e n ts  u sed  f o r  th e  th r e e  m ethods o f  t r a in in g  
were arranged  a s  shown in  T able V. Two s tu d e n ts  out o f  40 in  Group 1 
had a n o t ic e a b le  ten d en cy  tow ard movement o f  th e  l i p s  d u rin g  s i l e n t  
r e a d in g . C lo se  in d iv id u a l  a t t e n t io n  was g iv e n  t o  th e s e  s tu d e n ts  so  th a t  
by th e  end o f  th e  f i r s t  week a l l  o f  th e  s tu d e n ts  in  Group 1 were r ea d in g  
s i l e n t l y  w ith o u t ap p arent movement o f  th e  sp eech  m u scu la tu re .
Group 2 u s in g  Method 2 was in s tr u c te d  t o  move th e  sp eech  m uscula­
tu r e  d u rin g  th e  c la ssro o m  tr a in in g  s e s s i o n s .  S in ce  th e  e a r ly  prim ary  
g r a d e s , th e s e  s tu d e n ts  have been  n e g a t iv e ly  r e in fo r c e d  w henever movement 
o f  th e  sp eech  m u scu latu re  o ccu rred ; t h e r e f o r e ,  th e s e  s tu d e n ts  en co u n tered  
seme d i f f i c u l t y  in  r ea d in g  a lo u d  w ith  movement o f  th e  sp eech  m u scu la tu re . 
With c o n s ta n t m o n ito r in g  th e  s tu d e n ts  became c o n s is t e n t  in  th e  d e s ir e d  
r esp o n se  by th e  end o f  th e  f i r s t  week.
Group 3 b e in g  ta u g h t by Method 3 , t h a t  o f  r ea d in g  a lo u d  w ith  mask­
in g  by m u sic , a l s o  needed c o n s ta n t  m o n ito r in g  f o r  th e  f i r s t  week t o  in su r e  
movement o f  th e  sp eech  m u scu la tu re  d u rin g  t r a in in g  s e s s i o n s .
A l l  t r a in in g  s e s s io n s  were h e ld  in  a c la ssro o m  p r e v io u s ly  sch ed u led  
f o r  a c la s s  in  Language A r t s .  The room c o n ta in e d  th e  u s u a l s c h o o l e q u ip ­
ment; a  b la ck b o a rd , s tu d e n ts '  d e s k s , a t e a c h e r 's  d e sk , a  b u l l e t i n  b oard , 
and r e fe r e n c e  b o o k s. The environm ent used  fo r  th e  r e s e a r c h  was e s s e n ­
t i a l l y  th e  same as  th a t  t o  w hich th e  s tu d e n ts  w ere accu stom ed , a n  th r e e
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TABLE V
Number and C la s s i f i c a t i o n  o f  S tu d en ts  in  
Each T eaching  Method Group
Above
Average
S u b je c t C la s s i f i c a t io n s
Below
Average Average D is tu rb e d
3
S i le n t 10 10 10 10
i Aloud 10 10 10 10
■9 Alouda) W ith 10 10 10 10
£ Music
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groups b e in g  sch ed u led  in  th e  same c lassro o m . Group 1 had re a d in g  c la s s  
from  10:30  A. M. t o  11 :30  A. M., Group 2 from  2 :1 5  to  3 :15  P* M.,
and Group 3 from  1 :15  P . M. to  2 :1 5  P . M. W ith e x c e p tio n  o f th e  tim e 
a s s ig n e d  fo r  th e  t r a in i n g  s e s s io n s  and th e  ex p e r im e n ta l tre a tm e n ts  
a lre a d y  d e s c r ib e d , a l l  o th e r  f a c to r s  in  th e  ex p e rim e n ta l s i t u a t i o n  were 
k e p t a s  c o n s ta n t a s  p o s s ib le .
The p e rso n  d o ing  th e  te a c h in g  a ttem p te d  t o  ad a p t to  th e  s c h o o l 's  
ro u tin e  and p o l i c i e s .  I n  in tro d u c in g  th e  s tu d y  to  th e  p a r t i c ip a t i n g  
s tu d e n ts ,  th e  p r in c ip a l  re q u e s te d  t h a t  th e  te a c h e r  co n d u c tin g  th e  s tu d y  
be a c c e p ted  as a  member o f  th e  sch o o l f a c u l ty .  A ll  o f  th e  d i s c ip l in e  
and th e  ad ju s tm e n ts  n e c e s sa ry  to  th e s e  c la s s e s  were made a cc o rd in g  to  
r e g u la r  c lassro o m  te a c h in g  p ro c e d u re s .
COLLECTION AND ANALYSIS OF DATA
The p rim ary  d a ta  c o l le c te d  in  th e  s tu d y  was concerned  w ith  th e  
r e l a t io n s h ip  betw een th e  e x p e r im e n ta l te a c h in g  methods and any m easured 
changes in  th e  s u b je c t s ' re a d in g  cam prehens io n . In  o rd e r  t o  e s t a b l i s h  
t h i s  r e l a t io n s h ip ,  a  p r e - t e s t ,  th e  G ates R eading Survey T e s t ,  Form 1 , and 
a  p o s t - t e s t ,  th e  G ates R eading Survey T e s t ,  Form 3> were a d m in is te re d . 
These t e s t s  a re  d e s ig n ed  t o  d e te rm in e  th e  i n d iv id u a l 's  re a d in g  comprehen­
s io n  l e v e l  by m easuring  a  ran g e  o f  ach ievem ent from  g rad es  th r e e  t o  t e n .  
Forms 1 and 3 cure s ta n d a rd iz e d  v a r i a t io n s  c o v e rin g  th e  same ran g e  and 
t e s t i n g  ach ievem ent in  th e  same a r e a s . Form 1 was a d m in is te re d  p r io r  
t o  any e x p e r im e n ta l t r a in i n g ;  Form 3 was a d m in is te re d  on th e  l a s t  day o f 
th e  f iv e  w eeks' s e s s io n  o f  t r a i n i n g .  The s c o re s  o f  th e  p r e - t e s t  g iv en  
t o  each  in d iv id u a l  s tu d e n t  used  in  th e  e x p e r im e n ta l s tu d y  were s u b tr a c te d  
from  th e  p o s t - t e s t  s c o re s  o f  th e  same s tu d e n ts .
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A f te r  th e  d i f f e r e n c e s  betw een  th e  s c o re s  o f  th e  p r e - t e s t  and th e  
p o s t - t e s t  had  been  com puted, th e s e  m easures were a n a ly z e d  by means o f  a 
3 x 4  f a c to r i a l ,  a n a ly s is  o f  v a r ia n c e  In  o rd e r  to  d e t e c t  any d i f f e r e n c e s  
In  th e  th r e e  m ethods o f  t r a i n i n g  a s  a p p l ie d  to  th e  fo u r  c l a s s i f i c a t i o n s  
o f  s tu d e n t s .
B ecause th e  G ates R eading  S urvey  T e s t  a l s o  e n a b le s  th e  m easurem ent 
o f  speed  o f  r e a d in g  and developm ent o f  v o c a b u la ry , I t  was p o s s ib le  to  
o b ta in  seco n d ary  d a ta  r e g a rd in g  th e s e  f a c t o r s . The p ro ce d u re  f o r  
c o l l e c t i n g  and a n a ly z in g  th e  seco n d a ry  d a ta  was h an d led  in  a  manner 
s im i l a r  t o  t h a t  u sed  w ith  th e  p r im a ry  d a ta  in  t h a t  th e  s c o re s  o f  th e  
p r e - t e s t  s u b tr a c te d  from  th o se  o f  th e  p o s t - t e s t  were com puted, and th e s e  
m easures were a n a ly z e d  by a  3 x 4 f a c t o r i a l  a n a ly s is  o f  v a r ia n c e .
CHAPTER I I I
RESULTS 
PRIMARY DATA
T able  VI shovs th e  means and s ta n d a rd  d e v ia t io n s  o f  re a d in g  compre­
h e n s io n  s c o re s  ac h iev e d  on Form 1 o f  th e  G ates R eading  Survey  T e s t by th e  
s u b je c ts  b e fo re  th e  e x p e r im e n ta l  t r a i n i n g .  I n  a  s im i la r  manner T ab le  V II 
shows th e  means and s ta n d a rd  d e v ia t io n s  o f  r e a d in g  com prehension  o f  th e  
same s u b je c t s '  s c o re s  a f t e r  th e  e x p e r im e n ta l t r a i n i n g .  The l a t t e r  r e s u l t s  
were o b ta in e d  by th e  use  o f  Form 3> & s ta n d a rd iz e d  v a r i a t i o n  o f  Form 1 
o f  th e  G ates R eading  Survey  T e s t .  The t e s t s  o f  th e  v a r io u s  e x p e r im e n ta l  
p ro c e d u re s  were c a r r i e d  o u t th ro u g h  a n a ly s is  o f  th e  d i f f e r e n c e s  o f  th e  
p r e - t e s t  and th e  p o s t - t e s t  s c o re s  a c h ie v e d  by each  s tu d e n t .
A f te r  th e  d i f f e r e n c e s  in  Forms 1 and 3 o f  th e  t e s t  had been  com­
p u te d , a  c o n s ta n t  o f  te n  was added t o  each  com prehension  d i f f e r e n c e  sc o re  
in  o rd e r  t o  e l im in a te  ze ro s  and n e g a tiv e  num bers. A f te r  t h i s  a d d i t io n  
was made, th e  coded d i f f e r e n c e  s c o re s  were a n a ly z e d  by means o f  a  3 x  4 
f a c t o r i a l  a n a ly s is  o f  v a r ia n c e .  The summary f o r  th e  a n a ly s is  o f  v a r ia n c e  
f o r  th e s e  com prehension  s c o re s  i s  p r e s e n te d  in  T ab le  V I I I .  As may be seen  
in  t h i s  t a b l e ,  no s i g n i f i c a n t  d i f f e r e n c e s  were found  f o r  e i t h e r  th e  
d i f f e r e n t  t r e a tm e n ts  o f  te a c h in g  o r  d ia g n o s t ic  c l a s s i f i c a t i o n s .  However, 
th e  i n t e r a c t io n  betw een t r e a tm e n ts  o f  te a c h in g  and d ia g n o s t ic  c l a s s f l -  
c a t  io n s  was s i g n i f i c a n t  a t  th e  .0 5  l e v e l .  The means w hich were a n a ly z e d  
by t h i s  a n a ly s is  o f  v a r ia n c e  a r e  p r e s e n te d  in  T ab le  IX ,
23
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TABLE VI
Means and S ta n d a rd  D e v ia t io n s  o f  G ates  R ead ing  S urvey  
Coraprehens io n  Raw S c o re s —B efo re  T ra in in g
Above
A verage A verage
Below
A verage D is tu rb e d
A l l
C a te g o r ie s
S i l e n t
Mean 3 5 .4 3 4 .9 2 7 .8 2 5 .8 3 1 .0
S .D . (1 6 .7 1 0 (1 6 .0 3 ) (1 9 -0 7 ) (2 4 .6 5 )
A loud
*8 Mean 3 1 .9 3 1 .1 2 9 .4 2 9 .5 3 0 .5
S .D . (1 8 .3 6 ) ( 1 5 . 0 0 ) (2 0 .6 5 ) (2 4 .5 0 )
£
A loud
3 W ith
■s M usica) Mean 37-7 3 5 -5 2 9 .3 2 8 .9 3 2 .9E4 S .D . ( 1 0 . 8 7 ) ( 8 .7 5 ) (2 4 .1 3 ) (1 3 .9 6 )
A l l
M ethods
Mean 3 5 .0 3 3 .8 2 8 .8 2 8 .1 3 1 .5
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TABLE V II
Means and S ta n d a rd  D e v ia tio n s  o f  G ates R eading  Survey 
Comprehens io n  Raw S c o re s—A f te r  T ra in in g
S u b je c t  C l a s s i f i c a t i o n s  
Above Below
A /e ra g e  A verage A verage D is tu rb e d
A ll
C a te g o r ie s
I
£
1
S i l e n t
Mean
S .D .
A loud
Mean
S .D .
A loud
W ith
M usic
Mean
S .D .
38 .3  3 ^ .8  3 1 .7  2 8 .2
( 1 5 . 8 8 ) ( 9 . 3 6 ) (1 5 .7 5 )  (2 9 .7 9 )
3 5 .5  3 ^ .1  3 0 .^ 3 0 .0
( 1 0 . 9 8 ) ( 1U .3 8 ) ( 1 9 . 9 6 ) ( 2 1 . 2 6 )
36 .3
(1 3 .5 7 )
3 5 .6
(1 1 .1 5 )
2 8 .7
(2 2 . 8 5 )
3 1 .6
(1 1 .5 9 )
3 3 .2
3 2 .5
33-0
A ll
M ethods
Mean 3 6 .7 3^.8 3 0 .3 2 9 .9 3 2 .9
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TABLE VIII
A n alysis o f  Variance Summary o f Comprehension Su b test Scores
S o u rce  o f  
V a r ia t io n
Sum o f  
S q u ares d f
Mean
S quare P P
R (T each in g  
M ethods) 10 2 .6 5 2 51 .32 1 .3 0 N .S .
C (S u b je c t
C l a s s i f i c a t i o n s ) 1 2 .8 7 3 4 .2 9
R x C 2 3 6 .6 8 6 39 .45 2 .6 1 < .0 5
S u b je c ts  W ith in  
C e l l s 1 6 29 .80 108 1 5 .0 9
TABUS IX
Means f o r  C om prehension ANOV'L
Above
A verage
S u b je c t
A verage
C l a s s i f i c a t i o n s
Below
A verage D is tu rb e d T o ta l
S i l e n t 1 2 .9 9 .9 1 3 .9 1 2 .4 1 2 .3i
£
*11
A loud
A loud
W ith
M usic
1 3 .6
8 .6
1 3 .0
1 0 .1
1 1 .0
9 . 1*
1 0 .5
1 2 .7
1 1 .8
1 0 .2
£ T o ta l 1 1 . T 1 1 .0 1 1 .4 1 1 .9 1 1 .4
Ten was added  t o  e a c h  n u n b er p r i o r  t o  th e  co m p u ta tio n  o f  
th e s e  means in  o r d e r  t o  e l im in a te  n e g a t iv e  num bers and  z e r o s .
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The i n t e r a c t i o n  betw een  m ethods and c l a s s i f i c a t i o n s  w hich i s  
shown h e re  in d ic a te s  t h a t  a  r e s u l t  has been o b ta in e d  t h a t  may be e x p e c te d  
t o  o ccu r on th e  b a s is  o f  chance l e s s  th a n  f iv e  o u t o f  one hundred  t im e s .
An e x p la n a t io n  o f  t h i s  s i g n i f i c a n t  r e a c t io n  can  be more c l e a r l y  
o b se rv ed  in  g ra p h ic  form  a s  shown in  F ig u re  1 . I t  may be n o te d  in  
F ig u re  1 t h a t  th e  s tu d e n ts  in  th e  e x p e r im e n ta l g roup  who re a d  o r a l l y  t o  
em ploy th e  speech  m u sc u la tu re  w ith o u t th e  use  o f  m asking  were th e  o n ly  
group  in  w hich r e a d in g  com prehension  s c o re s  were carmens u r a te  w ith  t h e i r  
i n t e l l i g e n c e  s c o r e s .  T h is  p a r a l l e l i s m  o f  com prehension  and i n t e l l i g e n c e  
would be co m p a tib le  w ith  w hat would be e x p e c te d . However, i t  may be 
n o te d  t h a t  t h i s  p a r a l l e l i s m  d id  n o t  h o ld  t r u e  f o r  th e  o th e r  two g ro u p s .
I n  c o n t r a s t ,  th e  com prehension  s c o re s  o f  th e  s tu d e n ts  in  th e  e x p e r im e n ta l  
g roup  who re a d  s i l e n t l y  in  o rd e r  n o t t o  em ploy th e  sp eech  m u sc u la tu re  
showed a  much h ig h e r  in c r e a s e  f o r  th o s e  r a t i n g  below  av e ra g e  i n t e l l i g e n c e  
th a n  f o r  th o s e  r a t i n g  above av e ra g e  i n t e l l i g e n c e .  I n  f a c t ,  th o s e  s tu d e n ts  
r a t e d  a s  b e in g  below  av e rag e  in t e l l i g e n c e  made a  h ig h e r  in c r e a s e  in  
com prehension  s c o re s  th a n  d id  any  o th e r  c l a s s i f i c a t i o n  in  th e  g ro u p . I t
a l s o  may be n o te d  in  t h i s  group  t h a t  th e  s tu d e n ts  r a t e d  a s  b e in g  o f
a v e ra g e  in t e l l i g e n c e  even  shoved a  s l i g h t  d e c re a se  in  com prehension  a f t e r
th e  e x p e r im e n ta l  t r a i n i n g .  The e m o tio n a lly  d i s tu r b e d  o f  t h i s  g roup  made 
an  in c r e a s e  w hich w ould be e d u c a t io n a l ly  a c c e p ta b le .
The com prehension  s c o re s  o f  th e  s tu d e n ts  in  th e  e x p e r im e n ta l  g roup  
who re a d  o r a l l y  t o  em ploy th e  sp eech  m u sc u la tu re  b u t  w ith  a u d i to r y  m asking  
t o  p re v e n t  them  from  h e a r in g  t h e i r  own v o ic e s  showed s t i l l  a n o th e r  ty p e  o f  
p a t t e r n in g .  I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  th e  s tu d e n ts  o f  above a v e rag e
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FIGURE 1
Average Com prehension T e s t S co res
Above
Average
B elov
Average
S i l e n t
Aloud
M asking
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i n t e l l i g e n c e  showed a  sh a rp  d ro p  in  com prehension  w h ile  th e  s tu d e n ts  o f  
th e  e m o tio n a lly  d is tu r b e d  c l a s s i f i c a t i o n  showed a  s h a rp  r i s e  in  compre­
h e n s io n  a f t e r  th e  e x p e r im e n ta l  t r a i n i n g .  A m ost i n t e r e s t i n g  f a c t o r  i s  
shown in  th e  g raph  o f  th e s e  s tu d e n ts  in  t h a t  th e  th r e e  c l a s s i f i c a t i o n s  
o f  above a v e ra g e , a v e ra g e , and  below  av e rag e  in t e l l i g e n c e  d e c re a se d  in  
com prehension  w h ile  th e  e m o tio n a lly  d is tu r b e d  s tu d e n ts  made a  c o n s id e ra b le  
in c r e a s e  in  com prehension  a f t e r  th e  e x p e r im e n ta l t r a i n i n g .
SECONDARY DATA
A n a ly s is  o f  G ates  R eading  S urvey  Speed S u b te s t  S c o re s . The 
a n a ly s is  o f  v a r ia n c e  summary f o r  th e  speed  s u b te s t  s c o re s  i s  p re s e n te d  
in  T ab le  X. T h is  t a b l e  in d ic a te s  t h a t  th e  r e s u l t s  o b ta in e d  from  th e  
a n a ly s is  o f  v a r ia n c e  o f  th e  sp eed  t e s t  s c o re s  d i f f e r  somewhat from  th o se  
o f  com prehension  t e s t  s c o r e s .  The F - r a t i o  f o r  b o th  s u b je c t  c a te g o r ie s  
and te a c h in g  m ethods i s  s i g n i f i c a n t  a t  th e  .0 1  l e v e l  o f  c o n f id e n c e . The 
F - r a t i o  f o r  i n t e r a c t io n  in  t h i s  a n a ly s is  i s  n o t  s i g n i f i c a n t .
The means f o r  te a c h in g  m ethods shown in  T ab le  XI were f u r t h e r  
a n a ly z e d  by means o f  o r th o g o n a l com parisons in  o rd e r  t o  a s c e r t a i n  w hich 
d i f f e r e n c e s  among th e s e  means w ere s i g n i f i c a n t  s t a t i s t i c a l l y .  The summary 
o f  t h i s  a n a ly s is  i s  p r e s e n te d  in  T ab le  X II in  w hich two com parisons were 
made. F i r s t ,  th e  s i l e n t  te a c h in g  m ethod was com pared w ith  th e  com bined 
a lo u d  and a lo u d  w ith  m asking  te a c h in g  m ethods and was fo u n d  n o t  t o  d i f f e r  
s i g n i f i c a n t l y  from  them . Then, th e  a lo u d  and  th e  a lo u d  w ith  m asking 
te a c h in g  m ethods were com pared, and  th e  F - r a t i o  f o r  t h i s  com parison  was 
s i g n i f i c a n t  a t  th e  .05  l e v e l  o f  c o n f id e n c e . I n  b r i e f ,  s tu d e n ts  who re a d
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TABLE X
A nalysis o f  Variance Summary of Speed Subtest Scores
S ource  o f  
V a r ia t io n
Sum o f 
S quares d f
Mean
S quare F P
R (T each ing  
M ethods) 113 .14 2 65 .57 5.06 K . 0 1 )
C (S u b je c t
C l a s s i f i c a t i o n s ) 2 41 .49 3 8 0 .5 0 6 .2 1 « . o i )
R x C 6 3 .5 9 6 10 .6 0
S u b je c ts  W ith in  
C e lls 1400 .70 108 12 .9 7
TABUS XI
Means o f  Speed A n a ly s is
S u b je c t  C l a s s i f i c a t i o n s  
Above Below
A verage A verage A verage D is tu rb e d T o ta l
•9
S i l e n t 1 7 .9 1 9 .6 1 7 .2 1 6 .7 1 7 .8
1 A loud 1 9 .2 2 0 .1 1 5 .9 1 5 .5 1 7 .7
£
A loud
3 W ith 1 6 .8 1 6 .4 1 6 .1 1 2 .9 15-6
1
M usic
£ T o ta l 1 8 .0 1 8 .7 1 6 .4 1 5 .0 1 7 .0
^ F o u rte e n  was added t o  each  sc o re  b e fo re  a n a ly s i s .
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TABLE XII
F u r th e r  A n a ly s is  o f  Speed S u b te s t  S co res
Source o f  
V a r ia t io n
Sum o f  
S quares d f
Mean
Square F P
Teaching  Methods 131 .14 2 6 5 .5 7 5 .0 6 « . 0l )
S i l e n t  v s .  A loud 
and A loud w ith  M usic 4 0 .8 4 _L 4 0 .8 4 3 .1 5 N .S .
Aloud v s .  A loud 
w ith  Music 9 0 .3 1 1 9 0 .3 1 6 .9 6 ( < .0 5 )
S u b je c t  C la s s i f i c a t i o n s 2 41 .49 3 80 .5 0 6 .2 1 « . o i )
L in e a r  Component 184.82 1 184.82 14 .25 « . 0l )
Q u a d ra tic  Component 3 3 .0 8 1 33 .0 8 2 .5 5 N .S .
Cubic Component 2 3 .6 0 1 2 3 .6 0 1 .8 2 N .S .
S u b je c ts  W ith in  C e l ls 1400.T0 108 1 2 .9 7
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a lo u d  w ith  m usic m asking  d id  n o t a c h ie v e  a s  g r e a t  an  in c re a s e  in  sp eed  
as  th o s e  who re a d  a lo u d  b u t  w ith o u t m usic m ask ing .
The means o f  th e  s u b je c t  c l a s s i f i c a t i o n s  were a n a ly z e d  by o r th o g o ­
nal com parisons f o r  l i n e a r i t y .  The summary o f  t h i s  a n a ly s is  i s  
p r e s e n te d  i n  T ab le  X II . The l i n e a r  component F - r a t i o  was found  t o  be 
s i g n i f i c a n t  a t  th e  .0 1  l e v e l  o f  c o n f id e n c e . N e ith e r  th e  q u a d r a t ic  n o r  
th e  c u b ic  com ponents r e s u l t e d  in  s i g n i f i c a n t  F - r a t i o s .  T h is  f in d in g  
in d ic a te s  a  l i n e a r  r e l a t i o n s h i p  betw een  c r i t e r i o n  s c o re s  and s u b je c t  
c l a s s i f i c a t i o n s  shown g r a p h ic a l ly  in  F ig u re  2 .  T h is  g rap h  in d ic a te s  
t h a t  th e  s u b je c ts  o f  above av e ra g e  i n t e l l i g e n c e  o b ta in e d  th e  h ig h e s t  
s c o re s ,  c o n s i s t e n t l y  low er s c o re s  b e in g  o b ta in e d  by th e  a v e ra g e , below  
a v e ra g e , and  th e  e m o tio n a lly  d i s tu r b e d  c l a s s i f i c a t i o n  g ro u p s . These 
f in d in g s  would be a n t i c i p a t e d .
A n a ly s is  o f  G ates  R ead ing  S urvey  V o cab u la ry  S c o re s . The summary 
o f  th e  v o c a b u la ry  a n a ly s i s  o f  v a r ia n c e  t e s t  i s  p r e s e n te d  in  T ab le  X I I I .  
As may be se e n  from  t h i s  t a b l e ,  no s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e s  
w ere o b ta in e d  f o r  e i t h e r  te a c h in g  m ethods, s u b je c t  c l a s s i f i c a t i o n s ,  o r  
t h e i r  i n t e r a c t i o n .  T h is  f in d in g  in d ic a te s  t h a t  w ith  r e s p e c t  t o  th e  
v o c a b u la ry  s u b te s t  no d i f f e r e n c e s  in  c r i t e r i o n  s c o re s  were o b ta in e d  
b ecau se  o f  s tu d e n t  c l a s s i f i c a t i o n s  o r  te a c h in g  m eth o d s. The p a t t e r n in g  
o f  p erfo rm an ce  w ith in  th e  t a b l e  o f  means i n  T ab le  XIV shows no s t a t i s ­
t i c a l l y  r e l i a b l e  v a r i a t i o n .
E f f e c t iv e n e s s  o f  th e  O v e ra l l  Program  o f  R eading  I n s t r u c t i o n . H ie 
fo re g o in g  a n a ly s e s  t e s t  o n ly  th e  d i f f e r e n c e s  in  th e  r e l a t i v e  e f f e c t i v e ­
n e s s  o f  th e  d i f f e r e n t  te a c h in g  m ethods and th e  r e l a t i v e  perfo rm an ce  o f  
th e  v a r io u s  s u b je c t  c l a s s i f i c a t i o n  g ro u p s . I n  o r d e r  t o  t e s t  th e
Sc
or
es
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FIGURE 2 
A verage Speed T e s t  S c a re s  
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D is tu rb e dA verageA verage7
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TABLE XIII
A nalysis o f Variance Summary o f the Vocabulary Subtest Scores
Source o f  
V a r ia t io n
Sum o f  
S quares d f
Mean
Square F P
R (T each ing  
M ethods) 150.1+7 2 72.21+ 1 .7 2  N .S .
C (S u b je c t
C l a s s i f i c a t i o n s ) 1 28 .10 3 1+2.70
R x  C 2 38 .00 6 39 .67
S u b je c ts  W ith in  
C e l ls 1+718.60 108 43*69
TABLE XIV 
Means o f  V o cab u lary  A n a ly s is^
Above
A verage
S u b je c t  C l a s s i f i c a t i o n s  
Below
A verage A verage D is tu rb e d T otal
S i l e n t 11+.9 15 .5 1 3 .8 19.1+ 1 5 .9
Aloud 11+.1+ 11 .5 11+.7 1 2 .8 13.1+
*
Ml A loud3
■g
W ith
M usic
1 2 .9 1 5 .0 1 5 .7 1 7 .8 1 5 .5
«
£ T o ta l l l+ . l 11+.3 11+.7 1 6 .7 1 4 .9
^ T h ir te e n  was added to  each  s c o re  b e fo re  a n a ly s i s .
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e f f e c t iv e n e s s  o f  th e  o v e r a l l  re a d in g  p rogram , mean d i f f e r e n c e s  in  p e r ­
form ance on com prehension , sp e e d , and v o c a b u la ry  w ere com puted, summing 
o v er m ethods o f  i n s t r u c t io n s  and c l a s s i f i c a t i o n  o f  s u b je c t s .  A f te r  t h i s  
co m p u ta tio n , th e  s t a t i s t i c a l  s ig n i f ic a n c e  o f th e s e  changes in  perfo rm ance  
was t e s t e d  by means o f  th e  t - t e s t .  T ab le  XV sum m arizes th e s e  t - t e s t s .
On th e  t e s t  s c o re  r e s u l t s  o f  th e  G ates  R eading  S u rv ey , a s t a t i s t i c a l l y  
s i g n i f i c a n t  in c r e a s e  was n o te d  betw een th e  t e s t  g iv e n  a t  th e  b e g in n in g  
o f  th e  s tu d y  and th e  t e s t  g iv e n  a t  th e  te r m in a t io n  o f  th e  s tu d y . For 
th e  com prehension and speed  s u b te s t s ,  t h i s  d i f f e r e n c e  i s  s i g n i f i c a n t  a t  
th e  .001  l e v e l  o f  c o n f id e n c e ; f o r  th e  v o c a b u la ry  s u b te s t  th e  in c r e a s e  i s  
s i g n i f i c a n t  a t  th e  .0 1  l e v e l  o f  c o n f id e n c e .  T h is  a n a ly s is  in d ic a te s  t h a t  
th e  o v e r a l l  program  o f  r e a d in g  i n s t r u c t i o n  in  t h i s  s tu d y  p roduced  a  
s t a t i s t i c a l l y  s i g n i f i c a n t  in c r e a s e  in  s c o re s  on «.i 1 th r e e  s u b te s t s .
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TABUS XV
E f f e c t iv e n e s s  o f  R em edial R eading  I n s t r u c t io n  (sunmed o v er 
m ethods) on S u b je c ts  (summed o v er s u b je c t  c a te g o r ie s )
N
Mean
D if fe re n c e t df P
Conrprehens io n 120 1 .5 0 03 119 « .o o i)
Speed 120 3 .02 8 .4 3 119 (< •001 )
V ocabu lary 120 1 .9 2 3 .1 6 H 9 « . 0l )
CHAPTER IV
SUMMARY AND CONCLUSIONS
T h is  s tu d y  i s  co n cern ed  w ith  two g e n e ra l  p ro b le m s : ( l )  t o  d e te rm in e
i f  th e  movement o f  th e  sp eech  m u sc u la tu re  d u r in g  th e  a c t  o f  r e a d in g  has 
any e f f e c t  upon th e  com prehension  o f  p r in t e d  m a te r led ., ( 2 ) t o  d e te rm in e  
w hether a  s i g n i f i c a n t  d i f f e r e n c e  in  r e a d in g  com prehension  o c c u rs  when 
d i f f e r e n t  c l a s s i f i c a t i o n s  o f  s tu d e n ts  u se  th e  speech  m u sc u la tu re  d u r in g  
th e  a c t  o f  r e a d in g .
T hree p ro c e d u re s  i n  th e  te a c h in g  o f  r e a d in g  w ere in v e s t ig a te d :
(1 ) t r a i n i n g  w ith  no movement o f  th e  sp eech  m u sc u la tu re , ( 2 ) t r a i n i n g  w ith  
movement o f  th e  sp eech  m u sc u la tu re  w ith  no a u d i to r y  m ask ing , ( 3 ) t r a i n i n g  
w ith  movement o f  th e  speech  m u sc u la tu re  w ith  a u d i to ry  m asking so  a s  t o  
p re v e n t s tu d e n ts  from  h e a r in g  t h e i r  own v o ic e s .
S tu d e n ts  o f  J u n io r  h ig h  sc h o o l l e v e l  were s e le c t e d  a s  s u b je c ts  f o r  
t h i s  s tu d y .  Through u se  o f  th e  C a l i f o r n ia  T e s t  o f  M en ta l M a tu r ity  and 
th e  C a l i f o r n ia  T e s t  o f  P e r s o n a l i t y ,  s tu d e n ts  were s e le c te d  f o r  th e  fo llo w ­
in g  c l a s s i f i c a t i o n s :  th e  above a v e ra g e , th e  a v e ra g e , th e  below  av e rag e
i n t e l l i g e n c e ,  and  th e  e m o tio n a lly  d is tu r b e d  o f  a v e rag e  i n t e l l i g e n c e .  The 
s tu d y  in c lu d e d  120  s tu d e n ts  from  th e  s e v e n th , e ig h th ,  and  n in th  g ra d e s  o f  
S l i d e l l  J u n io r  High S choo l w ith  a  c h ro n o lo g ic a l  age from  1 2 .0  t o  1 7 .6  
y e a r s .  As th e s e  s tu d e n ts  w ere d i s t r i b u t e d  in to  th e  t h r e e  e x p e r im e n ta l  
c l a s s e s ,  an  a tte m p t was made t o  in c lu d e  s tu d e n ts  w ith in  each  c l a s s  o f  
a p p ro x im a te ly  th e  same c h ro n o lo g ic a l  age and  g rad e  p la c e m e n t. R eading
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m a te r ia ls  f o r  th e  t r a in i n g  o f  a l l  c h i ld r e n  were ta k e n  from  th e  SRA 
(S c ien ce  R esearch  A s s o c ia te s )  L a b o ra to ry  K it I l i a  f o r  J u n io r  h ig h  sch o o l 
s tu d e n ts .  M a te r ia l  f r a n  th e  k i t  t h a t  was vised by each  s tu d e n t  d u r in g  
th e  t r a in i n g  s e s s io n s  was d e te rm in ed  on th e  b a s is  o f  h i s  r a t i n g  on a 
re a d in g  achievem ent t e s t .  T h is m a te r ia l  was used  w ith  each  t r a in i n g  
ccraprehension c la s s  o f  s tu d e n ts  f o r  one hour p e r  day  f o r  f iv e  sch o o l 
w eeks.
A p r e - t e s t  f o r  th e  com prehension o f  re a d in g  was g iv e n  t o  each  
in d iv id u a l  s tu d e n t b e fo re  any e x p e r im e n ta l t r a in i n g  began; a  p o s t - t e s t  
was a d m in is te re d  an th e  l a s t  day o f  th e  e x p e r im e n ta l t r a i n i n g .  The 
d i f f e r e n c e s  betw een each  in d iv id u a l  s tu d e n t 's  p r e - t e s t  and  p o s t - t e s t  
secures f o r  com prehension d u r in g  th e  a c t  o f  re a d in g  were com puted. These 
m easures were an a ly ze d  by means o f  a  3 x 4 f a c t o r i a l  a n a ly s is  o f  v a r ia n c e  
in  o rd e r  t o  d e te c t  any d i f f e r e n c e s  in  th e  th r e e  methods o f  t r a in i n g  as  
a p p l ie d  t o  th e  fo u r  c l a s s i f i c a t i o n s  o f  s tu d e n ts .
S in ce  th e  G ates Reading Survey T e s t p e rm its  th e  m easurem ent o f  th e  
speed  o f  re a d in g  and th e  developm ent o f  v o c a b u la ry  and b ecause  th e s e  
f a c to r s  a r e  c lo s e ly  a s s o c ia te d  t o  th e  p rim ary  to p ic  o f  t h i s  in v e s t i g a t io n ,  
i t  was c o n s id e re d  p e r t in e n t  t o  g a th e r  d a ta  c o n ce rn in g  th e s e  r e l a t e d  
f a c t o r s .
The f i r s t  e x p e r im e n ta l h y p o th e s is  t e s t e d  was t h a t  mean re a d in g  
com prehension s c o re s  o b ta in e d  b y  c h i ld r e n  c l a s s i f i e d  a s  above a v e ra g e , 
a v e ra g e , below  av erag e  i n t e l l i g e n c e , and e m o tio n a lly  d is tu r b e d  o f  norm al 
in t e l l ig e n c e  w i l l  show no s ig n i f i c a n t  d i f f e r e n c e  a s  a  r e s u l t  o f  t r a in i n g  
w ith  o r  w ith o u t movement o f  th e  speech  m u scu la tu re  d u r in g  th e  a c t  o f
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r e a d in g .  On th e  b a s is  o f  th e  e x p e r im e n ta l  f in d in g s ,  a  summary o f  w hich 
i s  found  in  T ab le  V I I I ,  C h ap te r I I I ,  t h i s  h y p o th e s is  was n o t  r e j e c t e d .
A lthough no d i f f e r e n c e s  were found  f o r  e i t h e r  m ethods o f  t r a i n i n g  
o r c l a s s i f i c a t i o n s  o f  s tu d e n ts ,  some p a t t e r n s  o f  i n t e r a c t io n s  were found  
betw een m ethods and  c l a s s i f i c a t i o n s .  T h is  i n t e r a c t io n  betw een t r e a tm e n ts  
o f  te a c h in g  and d ia g n o s t ic  c l a s s i f i c a t i o n s  may be e x p e c te d  t o  o ccu r on 
th e  b a s is  o f  chance l e s s  th a n  f iv e  o u t o f  one hundred  t im e s .
A ccord ing  t o  one o f  th e  g e n e ra l  p r in c ip l e s  o f  l e a r n in g ,  th e  fo u r  
c l a s s i f i c a t i o n s  o f  s tu d e n ts  i n v e s t ig a te d  in  t h i s  s tu d y  would have been  
e x p e c te d  t o  a c h ie v e  p r o g r e s s iv e ly  l e s s  im provem ent in  r e a d in g  compre­
h e n s io n , a  h ig h  c r i t e r i o n  s c o re  b e in g  o b ta in e d  by th o s e  r a t e d  a s  b e in g  
o f  h ig h e r  i n t e l l i g e n c e  t o  a  low er s c o re  by th o s e  r a t e d  a s  b e in g  e m o tio n a lly  
d i s tu r b e d .  The g ra p h ic  p r e s e n ta t io n  i n  C h ap te r I I I  o f  th e  means o f  
com prehension  s c o re s  shows t h a t  t h i s  d id  n o t o ccu r f o r  th r e e  e x p e r im e n ta l  
g roups o f  s tu d e n t s .  F or in s ta n c e  c l a s s  1 , th o s e  b e in g  ta u g h t  by re a d in g  
t h e i r  p r a c t i c e  m a te r ia l  s i l e n t l y ,  v a r ie d  from  th e  e x p e c te d  p a t t e r n  in  
two w ays. F i r s t ,  th o s e  s tu d e n ts  t h a t  were r a t e d  a s  b e in g  o f  below  av e rag e  
i n t e l l i g e n c e  a t t a i n e d  th e  g r e a t e s t  im provem ent in  r e a d in g  com prehension . 
S eco n d ly , th e  s tu d e n ts  r a t e d  a s  b e in g  o f  av e rag e  i n t e l l i g e n c e  d id  n o t 
s c o re  as  h ig h  on th e  p o s t - t e s t  a s  th e y  d id  on th e  p r e - t e s t ,  g iv in g  them 
an  a c tu a l  d e c re a se  in  co m p reh en sio n . The two o th e r  c l a s s i f i c a t i o n s  in  
th e  c l a s s  a c h ie v e d  s c o re s  f o r  com prehension  w hich w ould be a c c e p ta b le  
a c c o rd in g  t o  c u r r e n t  t r e n d s  in  e d u c a t io n a l  t r a i n i n g .  No e x p la n a t io n  f o r  
t h i s  v a r i a t i o n  can  be  p r e s e n te d  a t  th e  p r e s e n t  t im e .
The I n te r a c t i o n  o f  c l a s s  2 ,  th o s e  b e in g  ta u g h t  by  r e a d in g  t h e i r  
p r a c t i c e  m a te r ia l  a lo u d  w ith o u t th e  u se  o f  a u d i to r y  m ask ing , a c h ie v e d
ifO
com prehension  s c o re s  w hich may be a c c e p te d  as  b e in g  com m ensurate w ith  
t h e i r  l e v e l s  o f  i n t e l l i g e n c e  and  e m o tio n a l c o n f l i c t ;  t h a t  i s ,  th e  
s tu d e n ts  r a t e d  as  b e in g  o f  h ig h e r  i n t e l l i g e n c e  r e c e iv e d  th e  h ig h e r  
c r i t e r i o n  s c o r e s ,  and th e  r a t e  o f  ach ievem en t d e c l in e d  f o r  th o se  s tu d e n ts  
r a t e d  a s  b e in g  e m o tio n a lly  d is tu r b e d .
The s tu d e n ts  t r e a t e d  by th e  e x p e r im e n ta l  m ethod in  which t h e i r  
p r a c t i c e  m a te r ia l  was r e a d  a lo u d  b u t  w ith  th e  u se  o f  m usic m asking b o  
t h a t  th e y  co u ld  n o t h e a r  t h e i r  v o ic e s  d id  n o t a ch ie v e  im provem ent in  
r e a d in g  com prehension  s c o re s  com m ensurate w ith  th e  e x p e c te d  amount o f 
ach iev em en t. The u n u su a l p a t t e r n  w ith  th e s e  s tu d e n ts  may be se e n  th ro u g h  
in s p e c t io n  o f F ig u re  1 in  C h ap te r I I I .  W ith t h i s  t r e a tm e n t  a l l  o f  th e  
c l a s s i f i c a t i o n s  w ith  th e  e x c e p tio n  o f  th o s e  r a t e d  a s  b e in g  e m o tio n a lly  
d i s tu r b e d  showed no s i g n i f i c a n t  in c r e a s e  in  t h e i r  r e a d in g  s c a r e s .  Those 
s tu d e n ts  r a t e d  as  b e in g  e m o tio n a lly  d is tu r b e d  in c re a s e d  c o n s id e ra b ly  in  
re a d in g  com prehension  w h ile  th e  s tu d e n ts  o f  above av e rag e  in t e l l i g e n c e  
d e c re a se d  in  com prehension  s c o r e s .
The assu m p tio n  a p p e a rs  w a rra n te d  t h a t  t h i s  u n ex p ec ted  r e s u l t  may 
be due t o  th e  p o s s i b i l i t y  t h a t  th e  m usic m asking e n a b le d  th e  e m o tio n a lly  
d is tu r b e d  s tu d e n ts  t o  work more e f f i c i e n t l y .  I n  a d d i t io n  t o  f u n c t io n in g  
a s  a  m asking  a g e n t ,  th e  m usic may have d iv e r te d  th e  s tu d e n t 's  a t t e n t i o n  
from  h im s e lf  and  h i s  p ro b le m s, p ro v id in g  him w ith  th e  p s y c h o lo g ic a l  
freedom  to  u t i l i s e  h i s  t r u e  p o t e n t i a l  and  e n a b le  him t o  move tow ard  h i s  
maximum p e rfo rm an ce . A lthough  th e  e f f e c t  o f  m usic m asking  on th e  re a d in g  
com prehension  o f c h i ld r e n  o f  v a r io u s  i n t e l l i g e n c e  l e v e l s  has been  
p re v io u s ly  i n v e s t ig a te d ,  t h i s  r e s e a r c h e r  has  d is c o v e re d  no r e p o r t s  in
k l
th e  l i t e r a t u r e  c o n ce rn in g  th e  p o s s ib le  e f f e c t  o f  m asking upon re a d in g  
com prehension o f e m o tio n a lly  d i s tu r b e d  s tu d e n ts .
The second  e x p e r im e n ta l  h y p o th e s is  was t h a t  th e  mean re a d in g  
speed  s c o re s  o b ta in e d  by  c h i ld r e n  c l a s s i f i e d  a s  above a v e ra g e , a v e ra g e , 
below  av e rag e  i n t e l l i g e n c e , and e m o tio n a lly  d i s tu r b e d  o f  norm al i n t e l l i ­
gence w i n  show no s ig n I f l e a n t  d i f f e r e n c e  a s  a  r e s u l t  o f  t r a i n i n g  w ith  
o r  w ith o u t movement o f  th e  speech  m u sc u la tu re  d u r in g  th e  a c t  o f  r e a d in g .  
T h is  h y p o th e s is  was r e j e c t e d  on th e  b a s is  o f  th e  f in d in g s  o f  th e  r e s e a r c h .  
Hie F - r a t i o  f o r  b o th  te a c h in g  m ethods and  s u b je c t  c l a s s i f i c a t i o n  was 
s ig n i f i c a n t  a t  th e  .0 1  l e v e l  o f  c o n f id e n c e . In  th e  a n a ly s is  o f  d a ta  two 
com parisons w ere made c o n c e rn in g  th e  c la s s e s  t o  w hich th e  th r e e  m ethods 
o f  e x p e r im e n ta l  t r a i n i n g  were a p p l ie d .  F i r s t ,  th e  m ethod o f  re a d in g  
p r a c t i c e  m a te r ia l  s i l e n t l y  was com pared w ith  th e  com bined m ethod o f  
r e a d in g  a lo u d  and th e  r e a d in g  a lo u d  w ith  m asking and was found  n o t t o  
d i f f e r  s i g n i f i c a n t l y  from  them . Then, th e  m ethods o f  re a d in g  a lo u d  and 
th e  r e a d in g  a lo u d  w ith  m asking w ere com pared, and th e  F - r a t i o  f o r  t h i s  
com parison  was s i g n i f i c a n t  a t  th e  .05  l e v e l  o f  c o n f id e n c e . The s tu d e n ts  
who r e a d  a lo u d  w ith o u t m asking a c h ie v e d  g r e a t e r  in c r e a s e s  in  sp eed  o f  
r e a d in g  th a n  d id  th o s e  f o r  whom m asking was a p p l ie d .  A p o s s ib le  e x p la n a ­
t i o n  f o r  t h i s  r e s u l t  may be found  in  p re v io u s  s tu d ie s  w hich w ere co n cern ed  
w ith  th e  e f f e c t s  o f  v a r io u s  ty p e s  o f  m usic m asking on le a r n in g  ( 15 , 2 0 ) .
I n  g e n e r a l  th e s e  s tu d ie s  have su g g e s te d  t h a t  s tu d e n ts  l e a r n  more q u ic k ly  
w ith  a  background  m usic o f  f a s t  tem po ( j a z z ) .  A cco rd in g  t o  th e s e  f in d in g s  
th e  c o n je c tu r e  t h a t  th e  s tu d e n ts  in  t h i s  s tu d y  w orked a t  a  s lo w e r pace  
b ecau se  o f  th e  e f f e c t  o f  r e l a t i v e l y  slow  and  q u ie t  cham ber m usic seems 
a t  l e a s t  p l a u s i b l e .
42
When a n a ly s is  o f  c l a s s i f i c a t i o n  r e s u l t s  was made, a  s i g n i f i c a n t  
F - r a t i o  was fo u n d . T ab le  X II in  C h ap te r I I I ,  w hich i s  co n cern ed  w ith  
th e  mean in c r e a s e  in  th e  speed  o f r e a d in g ,  shows t h a t  th e  means become 
p r o g r e s s iv e ly  l e s s  from  th e  c l a s s i f i c a t i o n  o f  th e  s tu d e n ts  o f  above 
av e rag e  in t e l l i g e n c e  down th ro u g h  th o se  o f  th e  e m o tio n a lly  d i s tu r b e d .
These f in d in g s  would be in  k eep in g  w ith  an  e d u c a t io n a l  p r in c ip l e  con­
ce rn ed  w ith  th e  r a t e  o f  l e a r n in g  o f  c h i ld r e n ,  t h a t  th e  more i n t e l l i g e n t  
th e  c h i ld  th e  g r e a t e r  th e  r a t e  a t  w hich he w i l l  be a b le  t o  p ro c e e d  ( 9 )*
The t h i r d  h y p o th e s is  s t a t e s  t h a t  th e  mean v o c a b u la ry  s c o re s  
o b ta in e d  by c h i id r e n  c l a s s i f i e d  a s  above a v e ra g e , a v e ra g e , below  av e rag e  
i n t e l l i g e n c e , and e m o tio n a lly  d is tu r b e d  o f  norm al I n te l l i g e n c e  w i l l  show 
no s i g n i f i c a n t  d i f f e r e n c e  a s  a  r e s u l t  o f  t r a i n i n g  w ith  o r  w ith o u t movement 
o f  th e  sp eech  m u sc u la tu re  d u r in g  th e  a c t  o f  r e a d in g . On th e  b a s i s  o f  th e  
e x p e r im e n ta l f in d in g s  o f  t h i s  s tu d y , t h i s  h y p o th e s is  was n o t r e j e c t e d .
A  suzmary o f  th e  a n a ly s is  o f  v a r ia n c e  when a p p l ie d  t o  th o s e  m ethods 
o f  te a c h in g ,  th e  s u b je c t  c l a s s i f i c a t i o n s ,  and  th e  p o s s ib le  i n t e r a c t io n s  
betw een them in d ic a te d  no d i f f e r e n c e s  in  th e  c r i t e r i o n  s c o re s  f o r  
v o c a b u la ry . T h is  f in d in g  i s  in  conform ance w ith  p re v io u s  r e s e a r c h  w hich 
in d ic a te s  t h a t  im provem ent in  v o c a b u la ry  r e q u i r e s  a  lo n g e r  p e r io d  o f  
t r a i n i n g  th a n  was in c o rp o ra te d  in  t h i s  s tu d y  ( l 4 ) .
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